Introduction
The NPARC Navier-Stokes code I is used by gov- one which remains attached and one which is separated.
The following sections provide a brief description of the turbulence models in NPARC and a description of how NPARC was used to calculate each of the diffuser flows. The computational results are evaluated based on their agreement with experimental data.
The flows examined were axisymmetric and were run using the two-dimensional NPARC code. NPARC version 2.1 was used for all calculations except those using the k-0_ turbulence model; these cases were run using NPARC version 2.2.
Turbulence

Models in NPAR_
The turbulence models used in this study were the Baldwin- 
Boundary_ Conditions
For the boundary conditions, the inflow of the calculations was specified as a free boundary and placed 0.61 m upstream of the first measurement station in an attempt to match the momentum thickness and displacement thickness measured in the experiment at this first station.
A free inflow boundary in NPARC requires the total pressure and temperature to be specified, and uses simple characteristic equations to specify the flow field. The pipe centerline boundary was specified as an axis of symmetry, and the solid boundary was specified as a noslip adiabatic surface. For calculations made using the baseline grid, the no-slip, adiabatic boundary condition was set for the entire axial length of the pipe. For calculations made using grids F2 and F3, the no-slip, adiabatic condition was set from the inflow boundary to the last measurement station in the diffuser, and a slip surface was set for the remaining axial length.
Using the Chien k-e turbulence model, the outflow location, geometry and boundary condition type were examined to determine their effect on the flow solution.
Using the baseline grid and the specified mass flux boundary condition, three outflow locations were exam- With the outflow at location 2, the solutions obtained using the baseline grid and grids F2 and F3
were compared and found to have no appreciable differences.
Using the baseline grid, three different types of exit boundary conditions were examined: the free boundary, the subsonic outflow boundary with variable static pressure, and the specified mass flux boundary.
These three boundary conditions all are obtained using extrapolation of the upstream flow field, but use different static pressure profiles.
The free boundary uses the user-specified value of the static pressure across the entire boundary; the subsonic outflow with variable static pressure uses the user-specified value of static pressure at a specified grid point with the pressure variation across the boundary coming from the closest upstream station; and the specified mass flux boundary uses the user-specified mass flux to compute the static pressure which is then held constant across the entire boundary.
All three boundary conditions produced essentially the same flow solution.
For the results which follow, the exit boundary is located at x=0.15 m downstream of the last station and the specified mass flux boundary condition was used. This parametric investigation indicates that the flow solution for the Fraser subsonic diffuser is essentially independent of the outflow geometry, location and boundary condition type. The results which follow were computed using the baseline grid with the downstream boundary at location 2, and using the specified mass flux outflow boundary condition.
Artificial Viscosity
The artificial viscosity selected in NPARC for these computations was the modified Jameson-style artificial viscosity with the Jameson-style spectral radius term. To remove any doubts that the artificial viscosity was influencing the turbulent viscous effects, the second-order artificial viscosity coefficient was set to zero, although increasing it to 0.25 (the default value) had very little effect on the flow solutions.
The fourth-order coefficient ----ml+_Ba,'m Ii +I o+ --- The computational grids for this case, one for case BS0 and one for case CS0, were also generated using the INGRID grid generation package and had 181 points in the axial direction and 71 points in the radial direction.
These grids also included a straight section of pipe both upstream and downstream of the diffusing sections, as shown in figure 9 . The upstream length of pipe, 0.6 m in 
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Computational grids for Driver cases BS0 and CS0.
Boundary_ Conditions
The boundary conditions for this case were similar to those set for the Fraser case, except for the inviscid streamline boundary, which was set to be a slip surface.
Artificial Viscosity
The second order artificial viscosity coefficient was set to 0.01, and the fourth-order coefficient, was 0.64.
Comparison of NPARC Solutions to Experimental Data
The computational results are compared with experi- 
Discussion of Results
For the Fraser flow A conical diffuser case, three different outflow boundary conditions were used: the free boundary, the subsonic outflow boundary with variable static pressure, and the specified mass flux boundary.
All gave valid answers, and may be considered appropriate for use with subsonic diffuser flow. The geometry downstream of the diffusing section was varied as well.
All geometries worked well, with the exception of the baseline grid ending at the diffuser exit; this grid did not conserve mass near the exit boundary.
The Fraser and Driver test cases were run using the k- 
